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S U M M A R Y
Background: This study aimed to simultaneously examine the association between multiple dimensions
of gender inequities and full childhood immunization.
Methods: A multilevel logistic regression analysis was performed on nationally representative sample data
from the 2008 Nigeria Demographic and Health Survey, which included 33 385 women aged 15–49 years
who had a total of 28 647 live-born children; 24 910 of these children were included in this study.
Results: A total of 4283 (17%) children had received full immunization. Children of women whose spouse
did not contribute to household earnings had a higher likelihood of receiving full childhood
immunization (odds ratio (OR) 1.96, 95% conﬁdence interval (95% CI) 1.02–3.77), and children of
women who lacked decision-making autonomy had a lower likelihood of receiving full childhood
immunization (OR 0.74, 95% CI 0.60–0.91). The likelihood of receiving full childhood immunization was
higher among female children (OR 1.28, 95% CI 1.06–1.54), Yoruba children (OR 2.45, 95% CI 1.19–4.26),
and children resident in communities with low illiteracy (OR 1.82, 95% CI 1.06–3.12), but lower for
children of birth order 5 or above (OR 0.64, 95% CI 0.45–0.96), children of women aged 24 years (OR
0.66, 95% CI 0.50–0.87) and 25–34 years (OR 0.79, 95% CI 0.63–0.99), children of women with no
education (OR 0.33, 95% CI 0.21–0.54) and primary education (OR 0.66, 95% CI 0.45–0.97), as well as
children of women resident in communities with high unemployment (OR 0.34, 95% CI 0.20–0.57).
Conclusions: The woman being the sole provider for her family (i.e., having a spouse who did not
contribute to household earnings) was associated with a higher likelihood of fully immunizing the child,
and the woman lacking decision-making autonomy was associated with a lower likelihood of fully
immunizing the child. These ﬁndings draw attention to the need for interventions aimed at promoting
women’s employment and earning possibilities, whilst changing gender-discriminatory attitudes within
relationships, communities, and society in general.
 2011 International Society for Infectious Diseases. Published by Elsevier Ltd. All rights reserved.
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Childhood immunization, the induction of immunity by
applying a vaccine, is among the most effective health interven-
tions to reduce child mortality, morbidity, and disability.1 Globally,
between 2 and 3 million deaths from vaccine-preventable diseases
(VPDs) occur annually in children aged less than 5 years, mainly in
Africa and Asia2; however, childhood vaccinations have been
proven to prevent more than 2 million deaths from occurring each
year.3 The dynamics of vaccination uptake remain complex, and
are to different degrees dependent on supply and demand factors.4
Ofﬁcial statistics on the availability of childhood vaccinations in
rural and urban areas are lacking; however 38% of children in* Tel.: +46 (0)8 7373946; fax: +46 (0)8 334693.
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doi:10.1016/j.ijid.2011.11.004urban areas are reported to be more than twice as likely as rural
children (16%) to be fully vaccinated.5 Rural–urban inequities in
immunization coverage are inevitably linked to supply-related (or
provider-related) factors, e.g. accessibility to vaccination facilities,
availability of safe needles and syringes, provision of childhood
immunization services, and demand-related factors, such as the
knowledge and attitude of mothers.6
The population of Nigeria is largely rural, and the geographical
remoteness of most rural areas tends to inﬂuence the availability
and effectiveness of immunization campaigns across the country.7
Immunization in Nigeria is provided through routine vaccination
services and immunization programs aimed at reaching children
who may have missed routine vaccination. It is free to all children
under the age of 5 years, and is provided largely by the public
health system (the three tiers of government – federal, state, and
local government – playing speciﬁc and sometimes duplicating
roles)8 and non-governmental organizations or private providers,ses. Published by Elsevier Ltd. All rights reserved.
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provision of immunization services is run by Local Government
Areas (LGAs), which function ultimately under the directive of the
State Ministry of Health (SMOH). Each of the 36 states has its own
vaccine store, in addition to the six zonal stores and a national
vaccine store.9
Supply-related (or provider-related) factors are clearly impor-
tant; however, the adequate supply of vaccines does not
necessarily translate into children being vaccinated. Several
studies suggest that factors associated with vaccination
demand/uptake and acceptance are even more complex,10
emphasizing the urgency to eliminate the unnecessary inequities
associated with norms and structural factors that may hinder
increased vaccination uptake. Determinants of childhood vaccina-
tion uptake constitute a myriad of factors at the individual, family,
and community levels. These include the socio-cultural context,
local perceptions of decisional processes in households and of
childhood diseases,7,11–13 higher socioeconomic position, short
distance to health facilities, ethnicity, quality of vaccination
services, and the relationship between parents and health work-
ers.11,14 However, existing studies have not always considered the
role of gender in childhood vaccination within the wider social
contexts in which parents and their children reside; this study ﬁlls
that gap.
In contrast to ‘sex’, which is determined by biology and the
ability to bear a child, ‘gender’ refers to socially constructed roles,
norms, and behaviors attributed to men and women in a given
society.15 Gender inequities refer to the unequal distribution of
resources, power, responsibilities, and rights to women. Gender
inequities are unfair, avoidable, and unnecessary, with underlying Society                                                                
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societies, but their manifestations vary within different social
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contexts in which women reside are important determinants of
health outcomes among them and their children.18
1.1. Conceptual framework
In 1998 Diderichsen and Hallqvist proposed a framework that
integrates the wider structural social contexts within which
individuals reside with the processes that place them in
subordinate positions (in this case gender inequities), resulting
in health outcomes.19 This study uses an adaptation of that
framework in explaining how childhood immunization (or the lack
thereof) is a result of the gender power dynamics between societal-
and individual-level factors that place women in disadvantaged
positions to men (Figure 1). The social contexts or structural
processes govern societal gender power dynamics and result in
gender inequities.16,17
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woman’s early age at ﬁrst marriage (practices entrenched in
culture, and norms that shape and govern the institution of
marriage and family life within certain social contexts)21; (2)
spousal age, education, and earning differences (all of which
translate into differential access to and control over health
resources, both within and outside the household)22; (3) type of
marital union (polygyny), which structures household relation-
ships and limits women’s access to resources essential for their
own and their children’s health23; (4) lack of decision-making
autonomy24; (5) acceptance of traditional gender roles of wife
beating as a means to discipline and control one’s wife25; and
(6) intimate partner violence, which is grounded on ideals of
masculinity that tolerate control of women by abuse and celebrate
male strength and toughness.26
Gender stratiﬁcation following gender inequities in turn
differentially exposes women (and their children) to health
outcomes due partly to their genetic makeup and social position
(mechanism II). This fosters a permissive environment for abusive
relationships, predisposing women to differential vulnerability
(mechanism III) in health risks and outcomes, such as deprived
access to healthcare.27 This may directly or indirectly compromise
the health of their children,28 readily translating into differential
consequences (mechanism IV), such as lack of childhood immuni-
zation. Differential consequences (or implications of the health
outcome) may either ‘feed back’ into the etiological pathways,
contributing to the further development of negative individual-
level outcomes, or ‘feed back’ into the context of society, thereby
further inﬂuencing the development of social structures (further
stratiﬁcation I).19 Evidence on the inﬂuence of individual dimen-
sions of gender inequities on child health outcomes originate
largely from Asia,29 and these studies generally overlook the fact
that gender inequities do not occur individually in society; rather,
these dimensions do co-exist.The aim of this study was therefore to
examine the role of gender inequities on childhood vaccination
uptake by taking into consideration the different co-existing
factors that make up this multidimensional concept.
1.2. Ethical considerations
Based on analysis of secondary data, this study was conducted
with all participant identiﬁers removed. The survey procedure and
instruments used have received ethical approval from the National
Ethics Committee of the Federal Ministry of Health of Nigeria and
the Ethics Committee of the Opinion Research Corporation Macro
International, Inc. (ORC Macro Inc, Calverton, MD, USA). Permission
to use the 2008 Nigeria Demographic and Health Survey (DHS)
data in this study was obtained from ORC Macro Inc.
2. Methods
Cross-sectional data from the 2008 Nigeria DHS were used in
this study. Respondents were selected by stratiﬁed two-stage
cluster sample design, which was based on the list of enumeration
areas (EAs) developed from the 2006 Population Census sampling
frame. In the ﬁrst sampling stage, 888 primary sampling units
(PSUs) were selected, from which 7864 households were
systematically selected in the second sampling stage, resulting
in a nationally representative probability sample. Data were
collected by face-to-face interviews from 33 385 women aged
15–49 years within the selected households. These women had a
total of 28 647 live-born children within 5 years before the survey,
of which 24 910 (87%) were alive and aged 12 months or older,
making them eligible for inclusion in the study. Children who were
not alive or 11 months old or younger (n = 3737; 13%) were
ineligible and therefore excluded from the study (Figure 2). Detailsof the study design and sampling procedures are discussed
elsewhere.5
2.1. Measures
2.1.1. Outcome
The outcome investigated was the likelihood of a child aged
12 months (born within the 5 years prior to the survey) receiving
the full immunization schedule, deﬁned as the full complement of
eight childhood vaccinations in the Expanded Programme on
Immunization (EPI). All mothers were asked about immunization
for all children born since January 2003 (within the 5 years of the
survey). Only immunization data for children aged 12 months,
the age by which they should have received all vaccinations, were
included in this study. Child vaccination status was ascertained
from vaccination cards; in the absence of this, mothers were
asked to recall the possible receipt of vaccinations and the types
and numbers of vaccinations. A total of 4283 (17%) children
had received full immunization, whilst 20 627 (83%) had not
received full immunization. Of the children who had received
full immunization, the mothers had vaccination cards for 3629
(85%) and did not have these cards for 654 (15%); both groups of
children were included in the study (Figure 2). The EPI stipulates
that routine vaccination for infants in Nigeria should be done
according to the following routine: bacille Calmette–Gue´rin (BCG)
vaccine: one dose of at birth or as soon as possible; diphtheria,
pertussis and tetanus (DPT) vaccine: three doses at 6, 10, and 14
weeks of age; oral polio vaccine (OPV): at least three doses at birth,
6, 10, and 14 weeks of age; and measles vaccine: one dose at
9 months of age.30
2.1.2. Exposures
The variables used to assess gender inequities derive from the
conceptual model and integrate its multidimensional nature: (1)
Dimensions reﬂecting relationship inequalities: (i) spouses’ rela-
tive earnings: categorized as earns less than spouse, earns same
as spouse, earns more than spouse, and spouse does not
contribute; (ii) spouses’ relative education: categorized as less
educated than spouse, same education as spouse, and more
educated than spouse; and (iii) spouses’ relative age: categorized
as younger than spouse, same age as spouse, and older than spouse.
(2) Type of union: monogyny, i.e., having one wife, and polygyny,
i.e., having two or more wives. (3) Exposure to intimate partner
violence (IPV), deﬁned as any act of physical, emotional, or sexual
abuse by a current or former partner whether cohabiting or
not.25,31 This composite binary variable ‘any IPV’ was created from
responses to enquiries on whether respondents had ever experi-
enced one or several of the following acts of abuse by a current or
former husband or intimate partner: (i) pushing, shaking, or
throwing something at her; (ii) slapping her or twisting her arm;
(iii) punching or hitting her with something harmful; (iv) kicking
or dragging her; (v) strangling or burning her; (vi) threatening her
with a weapon (e.g., gun or knife); (vii) attacking her with a
weapon; (viii) humiliating her in public; (ix) threatening her or
someone close to her; (x) forced sexual intercourse; and (xi) other
sexual acts when undesired. Responses to these 11 questions
were transformed into a single dichotomous ‘yes’ or ‘no’ variable,
where ‘any IPV’ was deﬁned as exposure to one or several of the
experiences perpetrated by a husband/partner ever. Reliability of
‘any IPV’, indicated by Cronbach’s a, was a = 0.811. (4) Age at ﬁrst
marriage: 17 years and 18 years. (5) Justiﬁes wife beating: a
composite binary variable created from responses to ﬁve questions
enquiring whether respondents would justify partner abuse of a
woman for reasons such as: if she goes out without telling him; if
she neglects the children; if she argues with him; if she refuses to
have sex with him; and if she burns the food. Responses to these
                                   Included in the study                                      
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Figure 2. Flow chart for selection of study subjects.
D. Antai / International Journal of Infectious Diseases 16 (2012) e136–e145 e139questions were transformed into a single dichotomous ‘yes’ or ‘no’
variable. Women who responded ‘yes’ to one or several of these
attitude questions formed one group of the dichotomy, and women
who responded ‘no’ to all the attitude questions formed the other
group of the dichotomy; Cronbach’s a = 0.88. (6) Decision-making
autonomy: assessed as a composite dichotomous ‘yes’ or ‘no’
variable created from responses to ﬁve questions enquiring
whether respondents had the ‘ﬁnal say’ regarding: large household
purchases; daily household purchases; visits to family or friends;
own health; and deciding what to do with husband’s money.
Women whose response was either ‘respondent alone’ or
‘respondent and husband/partner’ to one or several of these
questions formed one group of the dichotomy, while women who
responded ‘respondent and other person in the household’ ‘no’ to
all these questions formed the other group of the dichotomy;
Cronbach’s a = 0.89.
Individual-level variables included: (1) sex of the child (female
and male); (2) child’s birth order (ﬁrst birth, 2–4 birth order, and
5 birth order); (3) woman’s age (24, 25–34, and 35 years);
(4) woman’s education (no education, primary education, and
secondary or higher education); (5) ethnicity (Hausa/Fulani/
Kanuri, grouped on the grounds of either speak a common
language or dialect, sharing a common sense of identity, cohesion,
or history, or having a single set of customs and traditions
regarding marriage, clothing, diet, taboos; Igbo; Yoruba; and
others); (6) woman’s employment (employed and unemployed);
(7) place of residence (urban and rural); and (8) region of residence
(North Central, North East, North West, South East, South South,
and South West).Community-level variables that reﬂect the social contexts in
Nigeria (norms/beliefs, illiteracy, unemployment, poverty) includ-
ed: (1) community illiteracy, deﬁned as the percentage of illiterate
women within the PSU, categorized into low, middle, and high; (2)
community unemployment, deﬁned as the percentage of women
who were unemployed within the PSU, categorized into low,
middle, and high; (3) community poverty, deﬁned as the
percentage of women who were in the lowest 40% (lowest two
wealth quintiles) within the PSU, categorized into low, middle, and
high.
2.2. Analysis
Differences in respondent characteristics by full immunization
status were analyzed using Spearman’s rank correlation coefﬁcient
(r2) for ordinal or ranked variables and Pearson’s Chi-square (r) for
other variables, with the level of signiﬁcance set at p < 0.05. Only
variables signiﬁcant at a = 0.10 in the bivariate association with
full immunization (Table not shown) were entered into the
multilevel analyses. The DHS data are hierarchically structured,
with respondents clustered within PSUs, which are used as proxies
for ‘neighborhoods’ or ‘communities’32; hence, so as to enable
simultaneous estimation of community- and individual-level
inﬂuences on childhood immunization status, a three-level
multilevel (random effects) model was ﬁtted,33 with 24 910
children (at level 1) nested within 33 385 women (at level 2), who
were in turn nested within 888 PSUs (at level 3). Multilevel
modeling allows for clustering of individuals within PSUs, and
estimates variances in childhood immunization status between
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homogeneous administratively deﬁned areas consisting of one
or more EAs or clusters, which are the smallest geographic units for
which census data are available in Nigeria. PSUs are used as proxies
for ‘neighborhoods’ or ‘communities’.32,34 Each EA was made up
of a minimum of 50 households; in the case of less than
50 households in an EA, a contiguous EA was added to make up
the number.5
Four analytical models were ﬁtted: model 0 (null model) was
void of explanatory variables, and contained only the constant
term in the ﬁxed and random parts. Its focus was to decompose the
total variance into its individual and community components.
Model 1 included only dimensions of gender inequities in the ﬁxed
part, focusing on assessing the gross compositional effects of
dimensions of gender inequities before netting out the effects of
confounders. Model 2 included individual-level confounders (sex
of the child, child birth order, woman’s age, woman’s education,
woman’s employment status, woman’s age at ﬁrst marriage,
ethnicity, place of residence, and region of residence), which were
considered as a priori confounding variables. This model assessed
the compositional effects of gender inequities after adjusting
for these factors. Model 3 added community-level variables
(community illiteracy, community unemployment, and commu-
nity poverty). This model assessed whether factors at the
community level exerted a contextual effect on full immunization
status after adjusting for compositional factors. Results of ﬁxed
effects (measures of association) were expressed as odds ratios
(ORs) with 95% conﬁdence intervals (95% CI). Random effects
(measures of variation) indicate the relatedness of clustered data,
and were expressed as variance (s2) with standard errors (SE),
and the intra-class correlation coefﬁcient (ICC). ICC indicates the
proportion of total variance that exists between neighborhoods
at level 2.35 The multilevel analyses were performed using
generalized linear and latent mixed models (GLLAMM),33 in Stata
version 11.0.36
3. Results
3.1. Distribution of dimensions of gender inequities and
socio-demographic characteristics
Of the 24 910 eligible children, 4283 (17%) had received full
immunization. A signiﬁcantly higher proportion of children whose
mothers earned less than their spouse (63%, n = 2677; p < 0.0001),
were equally as educated as their spouse (50%, n = 2135;
p < 0.0001), were in monogamous relationships (80%, n = 3409;
p < 0.0001), were not exposed to intimate partner violence (86%,
n = 3670; p < 0.0001), were aged 18 years at ﬁrst marriage (66%,
n = 2839; p < 0.0001), justiﬁed wife beating (55%, n = 2354;
p < 0.01), and had decision-making autonomy (74%, n = 3169;
p < 0.0001) had received full immunization. In addition, a higher
proportion of children who were 2–4 birth order (52%, n = 2218;
p < 0.0001), children of women aged 25–34 years (58%, n = 2478;
p < 0.0001), children of women with secondary or higher
education (56%, n = 2402; p < 0.0001), children of women belong-
ing to ‘other’ ethnic groups (44%, n = 1904; p < 0.0001), children of
women who were employed (79%, n = 3368; p < 0.0001), resident
in urban areas (56%, n = 2394; p < 0.0001), and those living in the
South South region (25%, n = 1071; p < 0.0001) had received the
full complement of vaccinations (Table 1).
3.2. Multilevel logistic regression analysis of the association between
gender inequities and childhood immunization
The results of the multilevel logistic regression analysis are
presented in Table 2. In model 0, the variance betweenneighborhoods was more than twice the standard error
(s2 = 2.029; SE = 0.790) indicating signiﬁcant neighborhood dif-
ferences in the likelihood of a child receiving full immunization,
and justifying the use of multilevel analysis. The ICC in this model
was signiﬁcantly different from zero (0.476), implying that 48% of
the total variance in full immunization could be explained at the
neighborhood level. Model 1 showed that the likelihood of
receiving full immunization was higher among children of women
who were more educated than their spouse (OR 2.05, 95% CI 1.19–
3.54) compared to those with the same level of education as their
spouse. In contrast, the likelihood of receiving full immunization
was lower for children of women who were 17 years at ﬁrst
marriage (OR 0.45, 95% CI 0.25–0.80) and those who lacked
decision-making autonomy (OR 0.51, 95% CI 0.31–0.83) compared
to children of women who 18 years at ﬁrst marriage and those
who had decision-making autonomy, respectively. After adjusting
for individual- and contextual-level factors (model 3), the
likelihood of receiving full immunization was lower for children
of women who lacked decision-making autonomy (OR 0.74, 95% CI
0.60–0.91), but higher for children of women whose spouse did not
contribute to household earnings (OR 1.96, 95% CI 1.02–3.77)
compared to those who earned as much as their spouse (Table 2).
Among the demographic and socioeconomic factors that helped
to explain the association between gender inequities and
childhood immunization, the likelihood of receiving full immuni-
zation was higher among female children (OR 1.28, 95% CI 1.06–
1.54) and children of Yoruba ethnicity (OR 2.45, 95% CI 1.19–4.26)
compared to male children and those of Hausa/Fulani/Kanuri
ethnicity, respectively. In contrast, children who were of birth
order 5 or above (OR 0.64, 95% CI 0.45–0.96) and children of
women aged 24 years (OR 0.66, 95% CI 0.50–0.87) and aged
25–34 years (OR 0.79, 95% CI 0.63–0.99) had a lower likelihood of
receiving full immunization compared with children who were
2–4 birth order and children of women aged 35 years,
respectively. There was a lower likelihood of children of women
with no education (OR 0.33, 95% CI 0.21–0.54) and with primary
school education (OR 0.66, 95% CI 0.45–0.97) being fully
immunized compared to children of women who had secondary
or higher education (Table 2).
In addition, children of women resident in communities with a
low level of illiteracy (OR 1.82, 95% CI 1.06–3.12) were more likely
to be fully immunized compared to those resident in communities
where the level of illiteracy was at the median level for the
community. Women resident in communities with a high level of
unemployment (OR 0.34, 95% CI 0.20–0.57) had a lower likelihood
of getting their children fully immunized compared to those
resident within communities where unemployment was at the
median level. The variance in full immunization between
neighborhoods was more than twice the standard error in models
2 and 3, indicating signiﬁcant neighborhood differences in the
likelihood of full immunization within these models. In the ﬁnal
model, an ICC of 0.477 at the community level and 0.523 at the
individual level indicated that 48% and 52% of the total variance in
full immunization could be explained at the community level and
individual level, respectively (Table 2).
4. Discussion
This study examined the collective role of gender inequities
and relationship power on childhood vaccination uptake. It is
novel both in its approach of simultaneously assessing the
multiple dimensions of gender inequities and in its assessment of
individual and contextual contributions of gender inequities in
relation to childhood immunization uptake. The study ﬁndings
indicate that individual-level dimensions of gender inequities
(lack of decision-making autonomy and relationship earnings
Table 1
Distribution of respondent characteristics by full childhood immunization status
Characteristics Full immunization Total (%) N = 24 910 p-Valuea
Yes (n = 4283), n (%) No (n = 20 627), n (%)
Compositional factors (ﬁxed effects)
Age difference (r2) 0.142
Younger than spouse 3981 (93) 19 346 (94) 23 327 (94)
Same age as spouse 153 (4) 620 (3) 773 (3)
Older than spouse 149 (3) 661 (3) 810 (3)
Earnings difference (r2) p < 0.0001
Earns less than spouse 2677 (63) 11 972 (58) 14 649 (59)
Earns same as spouse 623 (15) 3035 (15) 3658 (15)
Earns more than spouse 534 (12) 2939 (14) 3473 (14)
Spouse does not contribute 449 (10) 2681 (13) 3130 (12)
Education difference (r2) p < 0.0001
Less educated than spouse 683 (16) 2666 (13) 3349 (13)
Same education as spouse 2135 (50) 13 205 (64) 15 340 (62)
More educated than spouse 1465 (34) 4756 (23) 6221 (25)
Type of marriage (r) p < 0.0001
Monogamous 3409 (80) 7531 (37) 10 940 (44)
Polygynous 874 (20) 13 096 (63) 13 970 (56)
Intimate partner violence (r) p < 0.0001
Yes 613 (14) 9165 (44) 9778 (39)
No 3670 (86) 11 462 (56) 15 132 (61)
Age at ﬁrst marriage
17 years 1444 (34) 13 408 (65) 14 852 (60) (r) p < 0.0001
18 years 2839 (66) 7219 (35) 10 058 (40)
Justiﬁes wife beating (r) p < 0.01
Yes 2354 (55) 10 684 (52) 13 038 (52)
No 1929 (45) 9943 (48) 11 872 (48)
Decision-making autonomy (r) p < 0.0001
Yes 3169 (74) 10 172 (49) 13 341 (54)
No 1114 (26) 10 455 (51) 11 569 (46)
Demographic and socioeconomic factors
Sex of child (r) 0.650
Female 2128 (50) 10 457 (51) 12 585 (51)
Male 2155 (50) 10 170 (49) 12 325 (49)
Birth order (r2) p < 0.0001
First order 978 (23) 3715 (18) 4693 (19)
2–4 order 2218 (52) 9351 (45) 11 569 (46)
5 order 1087 (25) 7561 (37) 8648 (35)
Woman’s age (r) p < 0.0001
24 years 675 (16) 5591 (27) 6266 (25)
25–34 years 2478 (58) 9941 (48) 12 419 (50)
35 years 1130 (26) 5095 (25) 6225 (25)
Woman’s education (r2) p < 0.0001
No education 722 (17) 11 543 (56) 12 265 (49)
Primary school 1159 (27) 4565 (22) 5724 (23)
Secondary school or higher 2402 (56) 4519 (22) 6921 (28)
Ethnicity (r) p < 0.0001
Igbo 924 (22) 1728 (8) 2652 (11)
Yoruba 993 (23) 1849 (9) 2842 (11)
Other 1904 (44) 7455 (36) 9359 (38)
Hausa/Fulani/Kanuri 462 (11) 9595 (47) 10 057 (40)
Employment status (r) p < 0.0001
Unemployed 915 (21) 7082 (34) 7997 (32)
Employed 3368 (79) 13 545 (66) 16 913 (68)
Place of residence (r) p < 0.0001
Rural 1889 (44) 15 695 (76) 17 584 (71)
Urban 2394 (56) 4932 (24) 7326 (29)
Region of residence (r) p < 0.0001
North Central 997 (23) 3456 (17) 4453 (18)
North East 382 (9) 5232 (25) 5614 (22)
North West 339 (8) 6346 (31) 6685 (27)
South East 699 (16) 1448 (7) 2147 (9)
South West 795 (19) 2160 (10) 2955 (12)
South South 1071 (25) 1985 (10) 3056 (12)
a r = Pearson’s correlation; r2 = Spearman’s correlation.
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household earnings) and community-level social contexts (low
community illiteracy and high community employment) were
associated with the likelihood of a child receiving full immuniza-
tion. Thus, this study contributes to the literature by providing
evidence of the inﬂuence of gender inequities and societal
contexts in child immunization strategies; to date these havebeen largely neglected areas for policies aimed at addressing
vaccine preventable diseases.
The ﬁnding that children of women whose spouse did not
contribute to household earnings (i.e. sole providers for their
family) were more likely to be fully immunized is an interesting
but not surprising one. Women’s work, both paid and unpaid, is
of importance to the survival of their households; even in
Table 2
Multilevel logistic regression for the association between gender inequities and full childhood immunization
Characteristics Model 0a OR (95% CI) Model 1b OR (95% CI) Model 2c OR (95% CI) Model 3d OR (95% CI)
Dimensions of gender inequities
Age difference
Younger than spouse 0.82 (0.28–2.38) 1.02 (0.44–2.38) 1.06 (0.45–2.49)
Same age as spouse 1 1 1
Older than spouse 0.63 (0.13–3.14) 0.76 (0.22–2.68) 0.77 (0.22–2.70)
Earnings difference
Earns less than spouse 1.09 (0.60–1.98) 1.30 (0.79–2.14) 1.37 (0.83–2.48)
Earns same as spouse 1 1 1
Earns more than spouse 1.17 (0.48–2.86) 1.21 (0.58–2.53) 1.31 (0.62–2.74)
Spouse does not contribute 1.86 (0.79–4.41) 1.90 (0.99–3.64) 1.96 (1.02–3.77)
Education difference
Less educated than spouse 0.81 (0.28–2.38) 1.13 (0.48–2.66) 1.16 (0.49–2.73)
Same education as spouse 1 1 1
More educated than spouse 2.05 (1.19–3.54) 0.85 (0.61–1.20) 0.90 (0.64–1.27)
Type of marriage
Monogamous (no other wife) 1.36 (0.98–1.87) 1.21 (0.97–1.50) 1.17 (0.94–1.46)
Polygynous (2 wives) 1 1 1
Intimate partner violence
Yes 1.20 (0.87–1.64) 1.11 (0.87–1.42) 1.10 (0.87–1.41)
No 1 1 1
Age at ﬁrst marriage
17 years 0.45 (0.25–0.80) 0.86 (0.66–1.13) 0.92 (0.70–1.20)
18 years 1 1 1
Justiﬁes wife beating
Yes 1.33 (0.97–1.82) 1.09 (0.74–1.34) 1.09 (0.88–1.34)
No 1 1 1
Decision-making autonomy
No 0.51 (0.31–0.83) 0.73 (0.59–0.90) 0.74 (0.60–0.91)
Yes 1 1 1
Demographic and socioeconomic factors
Sex of child
Female 1.28 (1.06–1.54) 1.28 (1.06–1.54)
Male 1 1
Birth order
First order 1.23 (0.86–1.81) 1.24 (0.87–1.83)
2–4 order 1 1
5 order 0.62 (0.43–0.95) 0.64 (0.45–0.96)
Woman’s age
24 years 0.65 (0.50–0.86) 0.66 (0.50–0.87)
25–34 years 0.77 (0.62–0.97) 0.79 (0.63–0.99)
35 years 1 1
Woman’s education
No education 0.25 (0.16–0.39) 0.33 (0.21–0.54)
Primary school 0.55 (0.38–0.79) 0.66 (0.45–0.97)
Secondary school or higher 1 1
Ethnicity
Igbo 2.48 (0.85–7.29) 1.92 (0.64–5.70)
Yoruba 2.60 (1.39–4.86) 2.45 (1.19–4.26)
Others 1.16 (0.80–1.69) 1.12 (0.77–1.63)
Hausa/Fulani/Kanuri 1 1
Employment status
Unemployed 0.64 (0.43–0.94) 0.72 (0.49–1.06)
Employed 1 1
Place of residence
Rural 0.64 (0.46–0.90) 0.87 (0.59–1.30)
Urban 1 1
Region of residence
North Central 1.03 (0.56–1.91) 1.39 (0.72–2.66)
North East 0.98 (0.51–1.88) 1.67 (0.82–3.41)
North West 0.82 (0.42–1.59) 1.08 (0.53–2.21)
South East 0.30 (0.09–0.97) 0.37 (0.11–1.24)
South South 0.63 (0.30–1.31) 0.76 (0.36–1.60)
South West 1 1
Contextual factors
Community illiteracy
Low 1.82 (1.06–3.12)
Medium 1
High 0.91 (0.56–1.45)
Community unemployment
Low 0.80 (0.58–1.10)
Medium 1
High 0.34 (0.20–0.57)
Community poverty
Low 0.94 (0.55–1.59)
Medium 1
High 1.27 (0.73–2.19)
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Table 2 (Continued )
Characteristics Model 0a OR (95% CI) Model 1b OR (95% CI) Model 2c OR (95% CI) Model 3d OR (95% CI)
Random effects
Community-level
Variance, s2 (SE) 2.029 (0.790) 2.191 (1.444) 1.219 (0.196) 1.186 (0.183)
Intra-class correlation (ICC) 0.476 0.457 0.359 0.477
Mother-level
Variance, s2 (SE) 2.235 (1.290) 2.602 (1.410) 2.679 (0.148) 1.300 (0.205)
Intra-class correlation (ICC) 0.524 0.543 0.788 0.523
Log likelihood 7532.82 1745.15 1667.38 1653.05
OR, odds ratio; 95% CI, 95% conﬁdence interval; SE, standard error.
a Null (0) model: contained no variables.
b Model 1: contained compositional factors – dimensions of gender inequities.
c Model 2: contained compositional factors – demographic and socioeconomic confounders.
d Model 3: contained contextual factors.
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likely than men to spend their income on food, education,
healthcare, and other family needs.37,38 Moreover, dependency
on the woman’s income has previously been shown to be even
greater in households where they are the sole provider39; these
women may possess greater decision-making power and ensure
that their children receive full immunization when their spouse
does not contribute to household earnings. This ﬁnding is
consistent with the association found in the present study between
decision-making autonomy and full immunization, in which
women with decision-making autonomy were more likely to fully
immunize their children compared to those without decision-
making autonomy, and emphasizes the signiﬁcance of the cultural
context in determining power dynamics within intimate relation-
ships and its interplay with gender, as previously noted.25,40 In
Nigeria, as in most other low- and middle-income countries (LMICs),
culture confers power on men by differentially deﬁning values and
the meanings for men’s and women’s roles; power in turn involves
certain degrees of inequity in the allocation of resources, as well as
personifying a sense of personal control and the ability or right to
inﬂuence the behavior of women.25 It is women’s lack of control over
various aspects of their lives, for instance economic resources in the
household and the ability to move outside the conﬁnes of their
home, that may underlie much of the non-access to resources,
education, and necessary healthcare facilities/programs, such as
child immunization. Findings in this study are logical and are in
agreement with previous studies.41,42
The ﬁnding that female children had a higher likelihood of
receiving full immunization is noteworthy and has been reported
in a few other studies.43,44 The reasons for this difference are
speculative and require further investigation with qualitative
methods; however, much of the evidence indicates that in areas
with a strong preference for sons, female children are relatively
less likely to be immunized,45 whilst other studies have found a
lower likelihood of immunization for male children.46 Though a
more detailed exploration of parent reasons for full immunization
was not possible, it is highly unlikely that the increase in full
immunization for female children was either a deliberate attempt
to protect against congenital rubella syndrome in their offspring, or
for fear of autism, as has been reported in other contexts.47
The lower likelihood of receiving full immunization associated
with higher birth order (i.e., having several other siblings) found in
the present study is consistent with several previous studies,48,49
and is an indicator of competition among older siblings for limited
parental care, or even negligence arising from limited resources.
The ﬁnding that children of older women (35 years) had a higher
likelihood of receiving full immunization is most likely linked with
the inherent beneﬁts of higher maturity, better social networks,
and increased awareness of health-promoting measures such as
child immunization among older mothers; similar ﬁndings and
conclusions have previously been reported.7,41 A higher likelihoodof full immunization found among children of women with a
higher level of education is an expected ﬁnding, resulting partly
from a woman’s better understanding of disease causation,
prevention, and cure, coupled with an increased propensity to
seek modern healthcare for her children that comes with increased
education,50 and partly from greater maternal decision-making
power among educated mothers compared to the uneducated.51
The increased likelihood of full immunization among children of
Yoruba ethnicity may be associated with varied health-seeking
behavior that comes with relatively increased education and
urbanization; the Yoruba are the predominant ethnic group in the
largely educated and urbanized South West region.52
The ﬁnding of geographic clustering in child immunization
(i.e. residence in communities with low levels of illiteracy and high
levels of unemployment being associated with higher and lower
likelihoods of a child receiving full immunization, respectively) is
intuitive given that individuals resident within the same commu-
nity tend to have similar attitudes. This may be due in part to
common contextual inﬂuences,35 and indicates that a portion of
the differences in various health attributes between individuals
may be attributable to the areas in which they reside.35 Similar
contextual effects of education have been reported in other
developing countries.53 The societal contextual factors within
which women in this study reside, i.e., widespread illiteracy,
unemployment, and poverty, are far from conducive for attaining
optimal child immunization levels. Moreover, given that women
are often the primary caregivers for children in LMICs, a woman’s
wellbeing largely determines that of her children28; what is good
for women is with few, if any exceptions, good for children.28 This
is peculiar to most traditional, patriarchal societies in Sub-Saharan
African, where roles and responsibilities are strictly delineated by
gender, where masculinity is encouraged, and women are often
subject to economic strains and gender inequities.54 There is a
need to increase public advocacy against gender-discriminatory
attitudes, practices, and outcomes, including female illiteracy,55
beginning at the larger societal or national level and trickling down
to the community and household levels.
4.1. Policy implications
Policy implications of these results include the need to consider
the role of gender inequities when planning childhood vaccination
strategies within the appropriate social contexts in question.
Evidence has shown that childhood immunization campaigns could
beneﬁt from additional strategies aimed at reducing gender
inequities, such as improving women’s literacy, earnings/paid
employment, and decision-making autonomy. In addition, more
general efforts should include interventions aimed at increasing
family planning and adequate birth spacing, and maternal educa-
tion. These should be culturally appropriate and community-based,
especially among vulnerable ethnic groups.
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Among the limitations of this study is the reliance on maternal
report for information on immunization status. There is no agreed
standard for reporting immunization status; as a result, there is
conﬂicting evidence regarding the reliability of vaccination status
based on maternal recall and that based on vaccination cards.
Studies from developed countries have suggested that maternal
recall is not a good enough indicator of vaccination status
compared with health facility records.56,57 However, some authors
have shown that maternal recall alone is similar to other measures
of vaccination status,58 whilst others even report that though
maternal recall underestimates child vaccination status, using
vaccination cards was not helpful either, because less than half of
the mothers had cards and the cards were often incomplete or
grossly inaccurate.59 Vaccination status as per both maternal recall
and vaccination cards was included in this study, and this may
have introduced recall bias.34,60 It was also not possible to
determine the timeliness of the vaccinations received from the
available data. Among the strengths of this study are the national
representativeness of DHS surveys, which enable generalization of
the results across the country, the large sample size, the similarity
of deﬁnitions of DHS variables across countries, which enable
comparability of results across countries,60 and its use of
administrative boundaries in the form of PSUs, which permit
the comparability of DHS data within similar geographical frames.
5. Conclusions
This study makes several notable contributions to the existing
literature. By underlining the link between the wellbeing of
women and that of their children, ﬁndings stress the need to
rightly conceptualize gender inequities as a multi-dimensional
construct, as well as highlighting the importance of individual-
level characteristics such as women’s earnings/paid employment
and decision-making autonomy within the relationship. This study
also highlights the signiﬁcance of unemployment and illiteracy to
gender inequities in childhood immunization at the community
level. Addressing these dimensions of gender inequities may
increase childhood immunization, assuming that supply-related
factors are adequate. Policy implications and beneﬁts of reducing
gender inequities, especially women’s earnings/employment and
decision-making autonomy, are numerous, and ﬁndings call for
increased public advocacy against gender discrimination begin-
ning nationally and trickling down to the households.
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